Extratelomeric functions of telomerase.
Telomerase reverse transcriptase (TERT), a catalytic subunit of telomerase, has been demonstrated to exert a reverse transcriptase function when combined with telomerase RNA component (TERC), the complex of which ensures the maintenance of telomere length in all eukaryotes. Telomerase also prevents cell death, and promotes survival in many types of cells, from various tissues or organs including neurons, muscle, and immune cells, as well as a variety of tumor cells. Recently, a new aspect of telomerase activity, independent of telomere lengthening, has emerged to explain its protective effects on cell survival. Consistent with this, TERT was found to enhance tumorigenesis, and to regulate the expression of genes that control cell growth, which cannot be explained by telomere stabilization per se. Furthermore, the observation that TERT resides not only in the nucleus, but also in the cytosol, reinforces the notion of possible telomere-independent functions. In this review, recent studies regarding the extratelomeric functions of TERT have been comprehensively summarized, and their implications discussed.